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^-v: 4/ 



So 

[0 0 0 1] 
[0 0 0 2] 

v^^u^TS-^ffiltT'-^O "0" Rt/"1" CS^fS^-^'&^co-eab'So 
[0 0 0 3] 

~r2t. -fe^XT^yi 8 ^^-v'"M-^^±lplS&4 ^:3{>^^«^$tL^o 
[0 0 0 4] 
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^-i^: 5/ 



:^^^) -tJVTly^ 3{±. NMMO S h 7 > ^ <7) ^ ^ 'J -b;l/M i j ( i = 1 
-m, j=l~n) 7&^'-7 h 'J ^';^;|^H@egLTlf^^tL'6o ^^';-t;UMi j O 

y~-hii. ^f:^f^ ( i <7)i$:fi7:>^^(^— <7)^^'J-t;l') tz^iiny- KI^WL i (i 

= i~m) iz^^m^^ti. ^(Dy-xa:^mmm^^m^tiho ---e. 

•;-t;HVIi j(7)K^^>{±. leUT-'-^^ "0" (h-r^Jt-^. \^yhUBLj ( 
j=l~n) tC^M^n. 15117"-^^ "1" t-t^m^iZii. l^yVUBL j 

( j - 1 - n) i^zmm^n^^^'o 

[0 0 0 5] 

:*^At-*3-:5^2 {±. NMMOS h7>v;^i5'C j (j=l~n) 
tL^o NMMOS h^^'v^^^C j ( j = 1 ~n) C7) Kl^-f >{±. ^T^atig^ 
iu^tL. ^or-hti. i^^Aii^jf-^I^C L j (j = l-n) {Z^^^m^tl 
. -?-<7)V-X(i. Ifyh^BLj (j=l-n) tl^'^^M^tL^o 
[0 0 0 6] 

ffl-r>-/^'-^) tX-mi^'^fi^o PMMOS h7>v>^^ 5or- hiSd^Cti. 
^ ^ - v«-^l§^|oliJ& 4 <7)aitJ«-^N P R ;&^'A:'J ^ tL. V - X^i^i; 
mEEVDD;6^^#|&$ti. -e^T) Kl/^ >^T-{iNMMO S h ^ > v;^ ^ C j (j = 
l~n) <7)^a KH' >tcSM$ti^o ^ 2>l>t^ NMMOSh7>v>^ 

^J^Cj (j = l-n) <7)^jl KP^ ><7)^-^^$ltT. p<^'J-b;HVli j om:^! 

[0 0 0 71 

[0 0 0 8] 
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#SI 2 0 0 2 -3 6 8 7 4 4 ^- v : 6/ 

[0 0 0 9] 

t-r\ ummtw^ci. \ ( j = i ~n) cl i ^i^^s thj 

-ecT^jtiicoc L 2 L n ^1^31 [Lj -tir-S, ^ <L: J: 0 , 

[0 0 10] 

^^tc, ^^-v^iJI^M^NPR^f^^S THJ TLJ l/^;ncL 

[0011] 

cc-e, -b;nvi 1 1 <7) Ki/-r y hi^B l i ti^M^nrv^-^^i'^ 

{i, ^-t'; -b;UM 1 1 omyjtttgtlti^^-vfflPSMO S h ^ > ^ 5 J: :^ 
^u^<7)-C\ ^ ^^-^-iJ^ gcoA^'j^i-^S I N (SI NO) (±-f ^z-^-iT gcOJ^-f y 
^>i>'*V^;i/VTH J: 19 ^l&v^ f) > ^ 8 <7)ai:^'©-^S O U T 

(souTo) umm rnj i^-^^i^^^^^t. :*-o^>/s'-ij'9<om:^j«-^ou 
T (ouTo) mmm PL J i^^^w^mf-r-Bo 

[0 0 12] 

^^'J-b;HV[l 1 <0 KU-f >:*^'lf .y h^B L 1 H^^^^nr^v^t^-^, 
tr-y h^BL 1 {i^^-vfflPMMOS 5T«^«^n. 
8<7)A:'jjS-^S I N (SINl) ki^ y^"^- 9 S(D7.4 •j'f-y Tnx. 
»9 iiftv^mEtC^-SxT)-?. >/^-:5^ 8<7)m:^JM^S OUT (SOUTl) (iife^ 
a TLJ V^)V\,Ztj:^^ ;^-o^ ^/N'-iS' 9<7)ttl^;m-^OUT (OUTl) (il^S 
THJ v^)V^\i^t3irho Z(7)t^^ m^tHiLWmt RDli^ ^-V-vfflPMM 
OS h^>v;^^ 5 7!)^'lf y MtBL 1 i^miri>mm'C^m^i^^o 
[0 0 131 

[# 1 ] 
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#M¥5-6 2 4 8 2-^^>$g 
[0 0 14] 
[#I1^«2] 

#r?g 2002-32995 
[0 0 15] 

[0 0 16] 

s h ^ > v;^ ^ 5 ^ ^ 'j -t;nvi i j /{(^'^ m^m^ ^ 8 <7)A:^; 

M-^SIN (SING) (7yu^)\^^nm^4 y^"^--^ 8<D7.^ -y^y^'U^)]yY 

y'j7.9 5<7)m»KHg:^j{i^^';-t;nv[ i j i ^>/h$ < -r^o 

[0 0 17] 

{i/h$<^l9. TSi^oif y M^B L j -t^UM i j <7)^7{>?i^JjDL 

T If y h^^ltiii^jnL-c^-cv^^o ^■=e';-t;nv[ i j <7)myJfLH^:^l£Tt;#v^^ 
•ir-vfflPMMOS h 5<^mi/l£tg:tl^fg:TL. ^^-vfflPMMOS 

[0 0 18] 

[0 0 19] 

[liM ^ ^ Tt: O^^] 
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8/ 



^^-vjf-^i§^iiiif&oaitj«^ (NPR) :^mmm(7) t ^ i^zm 
^m^^tifz}^y vu(7)ms.^m^mf± (vth) i>zMir^t'eW}i^t^m2<D 

[0 0 2 0] 

-<7)t#^m;t), m^mm(oxtim^ (sin) :^m^m^<7)>^-( y^^vu 

(VTH) l,zmi-^tX\ H KT^^A'-v^^tCjpx.T. ||2(7)^^-v^ 
mTS^W^LT. mn^tifz\^y h«^=^^^-vL. *iJ^llIj^(7)AtlM-§- (S IN 

) :^m^^^<^^^ y^yvu^jv (VTH) izmtfzmi. niof-^-^/^ 

[0 0 2 11 

-vmmu wmMw. (vdd) :6-'^#^^tL^ v->^^T-t. -^--v-vM^ii^ 

lill^om;':^-^ (NPR) Ti^^enin^tL^^'- h^^.!:. ^iJ^HIi^OA^'j'^T-li^ 

S?®«JE (VDD) ifm^^^hV-7.^^h. ^-v-vM 
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^^^^^(Tythtim^ (NPR) ^mi)u^ti^y-v^i^t^mir^m2(Dh^ 

[0 0 2 21 

^<7)f#^tzj: i9, ^fiJ^IlIS&OA;'j«^ (SIN) mmm^(07.4 y 

(VTH) tlit-r-5)t -e. HIO h^>v>^^Cj!jPx.T. ^3<7)h^>i/7. 

^l^j5ellli&<7)A:'J^i^ (SIN) 7!)^'^J^(Hli^(7)y?.-f •yf->^'*V^;i/ (VTH) tiit 

[0 0 2 31 

lilj^om:^?^-^ (NPR) ^i^mn^tL^'^- h^T-t. *iJ^Iili^<7)A:^>^^^ii^ 

h^>v>^^) ««JE (VDD) ^m^^n^v-^^t^^t, ^^-pm 
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^-y': 10/ 



[0 0 2 4] 

:L<Dmf&i'~xtLil. 4 <DX-t}\t^- (SIN) i)^^^ y ^ 

y^'u^)u (VTH) izmi-^tx\ mi(Oh^yy^9izm^x. m3<DV^ 
y'y7.9^^\-\^X^2(DV'7y^y7.9i}m\'^LX^ SiR^tLTt^y Vm^^^~ 
vL. ^ >^^-^<7)A:^fM-^ (SIN) y^<-^(D7s^ •y^y'^l'^)^ (V 
TH) ^;3iL/;^^{±. ^\(7:>Vyyiy7.9<O^X\ mU^Kfz\£y Y^^^^^- 
[0 0 2 5] 

m^^wm-f^ mi<D^^~ i^^m^^^mm t ^m^fz^F-mm^mmmx^ o x 
. ^<'-m^^')'t)v^mii\^i<z^m:Lxm.^r<-m^'^')-t)VTu^t. v 

<D^\-i^in-^^^mn(Dmtim^ (npr) ^^nx. v<~mm^m^^^Y 

^-m^\~'ym^t. y^-mn^m^(D\^tim-^r (dmout) tmi<r>^ 
^-ym^^^m^(r>^tim^ (npr) ^^ttr. ^^^-'jm^^um-r^m 
2(D^\-vm^^^mn m^^^. noridi^) t^mK.. ^^-i^^mmt^ 
mi(D^^-i^'m-^^±m^<7ymt)m^ (npr) ^^i^^:\km<ot^iz$))i'!^i-^ 
mi<D^^-i^~^^t. mi(^^^-ym^§t^m^(Oiiitim^ (npr) 
i^^mxA-^r< -mm^mm(otiit)m^ (dmout) ^m^<r>^m^m(7)t 
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[0 0 2 6] 

z<Dmf&iz^^. n-mn^m^<Dihtim^ (dmout) ^mit-r^tv 
•yM^=^^^-vL. v^'-mm'^m^<o^t}m^ (dmout) ij^mtLtz^k 

[0 0 2 7] 

<0^^-v«^^^IlIi^<7)tii:^l«-^ (NPR) ^^It-C. 

\-m^^-vmnt. v^~-mm'mM^(D^tim-^r (dmout) tm\(o^ 

^-vm^^^^m^(D\^-}3m^- (npr) ^-gitr. 

2<7)^^-vm-^|§^|lIg& (^Jx.{i\ NORHIJ^) t^m^. ^-v-'yiHi^fi. 

m?j^mE (VDD) i)m^^i^^^y~y^^=^-t^ m\(o^^~vm^^^m^<D 
^tim^- (NPR) 75^mn;^^^'^^'- h^Tt. m'm.mncDKtimi'^zwm^ix 

tzVUA y^l-t^^-r^^KDV^yvy^ (i?ijx.(i\ ^^-vfflPMh^> 
v>?.^) m#.mJE (VDD) ^^^^l&^tL^i) V-;^^T-^. l|2<7)^-V-vM 

^^^m^<r>^tim^ (NPR 2) tmim^iy-hY-v^i-t. m'^m^<r>xti 
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[0 0 2 8] 

^(7);ft^m: 19 , r^-mn^m^<Dii^tiin^- (dmout) i^^mitt^t-c 
y ym^^^-'JL. v\-mm'^m^(Dmtim^ (dmout) -hmitLtz^iyk 

[0 0 2 9] 

±MW> 1 ^ 3 o#^##:f EH^® tiJ: {i\ ^ ^)V(r>T- 9 ^ m^^-f ^ 
fiJ^ffl^ ^^^^ ^ <7>X >f y ^ > V T H t T-^ ^-v^tf^^^ - V 

[0 0 3 01 

i tz . Jiien 4 i3 J: t/H 5 (D^mm^WMW ^ fi^t. ^' ^ - m ^ ^ 'j -t r 

[0 0 3 1] 
[0 0 3 2] 

[0 0 3 3] 
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^-v: 13/ 



7.T>-n vfflPMMo s hy>'y7.9 5 pmuo s h ^ > 

^ 6 i:. NMMO S h 7 > vT. ^ 7 <i: . ^iJ^ffl-T y^^-S' 8. ^ 7 r-ffl-f > 

•V - vjf -^H^dli^ 4 . ^-v-vfflPMMOS h7>v;^^5' 5. m^m^y^^- 
joctu^vs-y 7T-ffl^ 9{i, Hie ^c^-r^^*^!I<l:|w|M-e^^(7)-e 

[0 0 3 4 J 

^^-t'So NMMO S 7 (i. PMMO S h 7 > ^ 6 <^ KU^ > 

[0 0 3 5] 

[0 0 3 6] 

t-r\ :^7Aii^^fl#||CL j (j=l-n)<7)9*>. CLl ^^31 fHj U 
-eofllK^C L 2 ~C L n/Sr^a TLJ V^)V\zm^^^^ :i t\,Z ]^ ^ , 
ijy^r-=i-'^2 ^mi&'fh V'7>V7.9<Dn%. NMMOS h^>v;^^C 1 

[0 0 3 7] 

. ^^-vfflPMMOS 5 t PMMOS Yy^J::^^ 6 t:^iZ7i-> 
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[0 0 3 81 

(i. NMMO S h > v;^ 37 7 PMMO S h 7 >i/X ^ 6 <h^^- vffl 

PMMO S h 7 ^ 5 i:<7)^^->^m7)iE<^Hg:(j t^ ^^'i -tfUM 1 1 OxV 

;5?.f-^-v-r^«v)itH^:^<!:<7)Mf^-e. m^m^ yy<-^ 8<DXtim^-s in (s 
m^m^ 8<D^tim^so\ii: (souto) {±mj'i^mEEVDDi/ 

^)\^i)^hTi)^^o ^n\zX^X. NMMOS h 7 > vX 7 60^'- Mx^;U7&^'T 
75? {9 , NMMO S h ^ y-J7s 9 7 ^^i"^ PMMO S h >- 3^ 6 O^-v- v 

[0 0 3 9] 

n^m-( ^(DXtim^S INO(i. NMMOS 7^^-r 

'?>PMMOS h^^vT^^' 6 .hf^-r- vfflPMMO S 5 t<D^^- 

TH cfc ») ^fg:< ^fc-S) J: ^ ti. NMMOS h9>vX^ 7 <7)-9-^ X{ii^i6i^^$i 
Ti/^^o ^ij^ffl^ 8<7)A;^^t^S I N0<7)U-^;Kix^ 

[0 0 4 0] 

^J^ffl-f 8oA:^^g-i-s I N (siNi) (?)^^;V'7&^5iaj^ffl-r >/N'-^ 

SOy^'f y ^>^rU^;UVTHtC:^-5) t-eti, flj^ffl-f 8<7)m:^<W-^S 
OUT (SOUTl) THJ ^m#LTV^<2><7)T\ 1^* y M^B L 1 (±. N 

MMOS 7 ^^rLTPMMOS h^^vX^ 6 t^^-vfflPMM 

O S y^yV7.9 5 iiHJ: «9 5tm^tL^o 
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^-v: 15/ 



[0 0 4 1 ] 

L-^^L. n^m^ y^^-^ s<Dxtim^-s i n i<Du^)\^mmm^ 

UT (SOUTl) THJ U'^^l'^ii-fj'I^S fLJ ^^;H;il#LT. NM 

MOS 7{i:t7^:>cSt^^'5)<7)T\ tf yM^BLKi. ^^-vfflP 

MMOS 5<7).^t3ct i95E«$^n. Z.(r>}L^^ ys- y -7 r -ffl-f >/s- 

^ 9(7)fctl;^J'fS^OUT (OUTl) (i. TLJ W^>/V;6^ ^I^S fHj W^^L- 

[0 0 4 2] 

7 LT P MMO S h ^ > ^J' 6 <h ^ - vffl h V > v X 5 ^ <7)M:^-e e~ 
[0 0 4 3] 

[0 0 4 4] 

lil3H4^v^T. ^#f^ifi'IS^M{i. -t^^T^not. ;^7AT'=r-^2i: 

. ^^'J-t^UTH- 3 ^^-vM-^|§^IlIj^4 ^Til^^fllfiK^tL^o iTt. -t 

y7.Ty^ \ 0{i> ^-^--vfflPMMOS h7>v^^ 5 PMMOS h7> 
v;^ ^ 6 NMMO S V^yV7.9 1 ^IJ^ffl^ >/s--:J' 8 7 r - 

m^y^^-^^h. A y^<-9 1 1 ti)^hmik^iiho 

[0 0 4 5] 

^-vfflPMMOS 5. PMMO S h ^ ^vX:57 6 , NMMOSh 

7>v>^^7. *lj^ffl-r ^/-f-^ 8. iSiti^Vsy -7 T-ffi^ 9 {i. 116 
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[0 0 4 6] 

tfz, -r 1 1 <D^4 y ^>i:7'^^;Ki^ ^IJ^ffl^ SOX^ -y ^ 

>^*l^^;i/VTH i 0 ^>1g:v^o 
[0 0 4 7] 

ti. ^-<7)^Mff^igT'#H5 L 7t HI 2 t -2) o 

[0 0 4 8] 

tr. iJ'yAMMmm^cL j ( j = i - n) o^*.. cl i ^mm thj p 

'?-<7)^til<7)C L 2 ~C L n TLJ ]^^)^^zm3^-^^ Z t iZX ^ . 

ij^Ar::2-y2 i:m^'t^ h 7 > ^ ^ NMMOS h^^v^^^C 1 

-2)^31 TLJ L'^;uc-t-^o 

[0 0 4 9] 

. vfflPMMO S Y^yJT.^ PSMOS h ^ > vX^J' 6 ^^\,Z:^y 

[0 0 5 0] 

(i. NMMOS h 7 ^^h-r^PMMOS h7>v>^^ 6 t^^-i^m 

PMMOS Yyy'y:^9 5 vm}jit<30tg:tl p<^';-t;l/Ml 1<7)t-V 

v-t-^m»iLHg:tft<7)r^#T% fijjeffl-f 8 ^-r 1 lOA 

:'jjl-f-SIN (SI NO) (DV^JV-h^'i^k'^^ilho 
[0 0 5 1] 

A:^'fS-^S I N 0<7)U^;W7!)5'-r 1 1 OJ^^'T •y^>ir^^;nci5c?< 
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^-v: 17/ 



. -(y/^-^i 1 (omtim-^^^^nm Thj u^)]^:fy^hmm TlJ 

PMMO S h 7 > vX^ 6 /i^'b<7)^-V- vm?^(ite< 4> 19 , ^^-y^pgj 

■f-souT (souTo) kmm [ui v^)vim^L. ^--o^^yyT-m^y 

/^•-^ QOttS^'jjl-^OUT (OUTO) imm TLJ W^;l'^fJ^#i-^o 
[0 0 5 2] 

^Ij^ffl^ ^^-^-^ 8 ii-f 1 1 c;)A:tJjf-^S I N (SINl) <DU^)l^-/)^ 

0 S h 7 > vX ^ 7 PMMO S h v > ^ 6 t ^ ^ - vffl h ^ > vX 
^ 5 iiHi !9 5£S$tL, *lj^ffl-r 8 in' ^/'^•-^J' 1 1 OX^d-ft-^S I N 

1 <DV^)V-/)^y( y^^-9 1 1 (7)x^ y ^>^*lx^;Hijti-^ ^ i i 

om:^<t-^^^i&S THJ TLJ u^;Ph'^J9x NMMOS 

7 {i:t7;fc>ciSj3^>z><7)T% ^^-^ffl h-7>vX^ 5<7)<^m: fj^^^tt 
-5)0 flJ^ffl-f ^/-^"-^ 8 >/s-^ 1 1 <7)A;'3^t-^S I N 1 (i^ >ys-^ 8 <7) 

ThJ i/^;wt>&^o 
[0 0 5 3] 

^ ^ 1 1 <7)X^ y S -e. NMMOS h7> 

vx^ 7^^L/zPMM0S h^>vX^ 6 ^^r-Vm h7>vX^ 5 <h 

[0 0 5 4] 
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^-v: 18/ 



8c7)7.-f y^^i^- ^^;UVTH <h<7)||^, ^—(DUMJ^^W^^it^Xi^ 
# < -e § ^ T% L /cI6f^75>^' nrtg ^ 4" ^ o 
[0 0 5 5J 

o 

10 0 5 6] 

I14tlioV^T. ^'WfS'lt^efi. -t >XT>7°1 2 ^ 7 A t^~3 - 2 <!: 
[0 0 5 7] 

4, ^-V-vfflPMMO S h ^ 3^ 5. ^flj^ffl^ 8. /-^y^r-ffl 

[0 0 5 8] 

-t>;?.T>7'l 2 ^1tBS;-r^PMM0S 1 3 ti, Si!^«l±VDD 

^zmm^iifzy-T^t^ ^2<7)^-\'-vffi^l§^llg&l 7<7)ai:'j«-^NPR 2 7&^ 

-^■f^o ttz. PMMOS h j7 1 3(7)||i){ttg:tl(i, ^^U-tr^HVIi j 

[0 0 5 9] 

r< -ffl-t >;2^T>y 1 4 (i. -t>XT>y 1 2 <h|5] DM^WL. y<~m 
■t>7sTyy°l 4<30-9^^- vfflPMMO S h7>v;^^ 5 tPMMOS h7>v^' 
X^l 3<7)'5-*- htcti. HI <7)^^-v#-^^g£Iil!i&4<?)mtl#-^NPR7&^en*P 
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^-v: 19/ 



ttl:^Jjl-^DMOUT^||2<7)^^-v<f#|&^llg&l 7tcm#^-r^o 
[0 0 6 0] 

NMMO S h 7 > v;^ ^DC<7) Kl/-r flj^ffl^ 8 (7)A:t/^Si^t^^ 

[0 0 6 1 ] 

-ffl^^U-t^l'Tl^'f 1 6(i. NMMOS V ^ y i^' ^ ^ <D V ^ ~-m ^ "i') 
-t;i/DMj (j=l~m) ^eeSLrm^^n^So ^'^-^^';-b;i'DM j 

[0 0 6 2] 

ttT. PMMOS h^>v;^^ 1 3(DY- hH'fl-^NPR2 ^^t3'^Z>o 
[0 0 6 3] 

;HV11 1 <7)-7-*-^^M<^tiii-»jf^i;ov>T. BIS ^#HBL-cmHJ-r^o ElSfi, 

IlI4<7)i|i^f$^gt;i3tt'i)#SiS#-^0:$'-f ^ y^'^-c~ YXhho 
[0 0 6 4] 

;^;^A^Km-^llCL j ( j = 1 ~n) <7)9 *>> CL 1 THJ I- 

-5-<^1fe<7)C L 2 ~C L n ^ff^S TLJ ^ .h J: > 

ij^Ar^-V2 b 7 > vv!.^(7)^ NMMO S h ^> vX^C 1 

THJ V^)V\,zm^^'^. 'e<^#<7)7- mWL 2 -WLm^#M*^<^R^.r'*> 
^I^^S TLJ l/^^vtii-^o iJ''^ -ffl-t>;^r >-7°l 4<7)ai^J'(M-^DMOUT(i 
f^S TLJ ^^;^7j>-f?t!l^^^gi$&1-^o 
[0 0 6 5] 
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^-v: 20/ 



TV-y'l 4(7), -f-^- vfflPMMO S h7>v>^^ 5 ^^cttJ^'PMMO S 
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